with midpoint arterial and renal venous blood samples At the conclusion of period I 0.9 % NaCl was infused intravenously at 0.5 ml/kg per min for the remainder of the experiment.
After 60 min, period 11 (NaCl) samples were collected as in period I. Following period 11 continuous direct electrical stimulation of the left renal nerves was performed using a Grass S9 stimulator (Grass Instrument Co., Quincy,
Mass.) at 20 V, 1.5 ms, 2.5 mA, and 20 Hz.
Period III (LRNS) samples were collected as in period I beginning 10 min after the onset of nerve stimulation. Intrarenal distribution of blood flow was measured during periods 1 and 111 using radioactive microspheres of 15 pm diameter.
At the midpoints of periods 1 (14'Ce) and 111
(s5Sr), 1-2 X 105 microspheres in a volume of 0.1-0.2 ml were injected into the arch of the aorta. Studies by ourselves ( IO) and others (3, 12, 13, 16) indicate that this procedure provides adequate mixing of the tracer and gives results similar to left ventricular injection. Group 11 studies were similar to group 1 studies, except that following period 11 guanethidine was infused into the left renal artery beginning 20 min prior to initiation of left renal nerve stimulation.
Guanethidine was infused intraarterially via a 25-gauge curved needle at a dose of 0.5 mg/min in 0.9 % NaCl at a rate of 0.5 mI/min for the remainder of the experiment. Intrarenal distribution of blood flow was measured in periods 1 and 111.
Group 111 studies were designed to examine the effect of low-level renal nerve stimulation on renal hemodynamics and urinary sodium excretion. Surgical preparation was similar to group I and 11 studies, except that an external flow probe was placed on the left renal artery and led to an electromagnetic flowmeter (Carolina Biological Supply) ; this system was calibrated in vivo at the end of each experiment.
In addition a steady-state saline diuresis was achieved by the constant intravenous infusion of 0.9 % NaCl at 5 ml/min.
After obtaining control period (C) urine and blood samples, the left renal nerves were stimuulated at a level just below the threshold level that caused a reduction in renal blood flow as reflected by the Aowmeter recordingThese settings were: 10 V, 0.5-l .O ms, L25 mA, and 0.5-2.0 Hz. Following stabilization, stimulation period (S) urine and blood samples were collected. Nerve stimulation was stopped and following stabilization, recovery period (R) urine and blood samples were collected. Intrarenal distribution of blood flow was measured in the control and stimulation periods. Group IV (n = 9) studies were designed to test the specificity of the effect of low-level renal nerve stimulation. The first part of the study was conducted similar to group III with the following exceptions: 0.9 % NaCl was infused 61 into the left renal artery via a 25-gauge curved needle at 0.5 ml/min; intrarenal distribution of blood flow was not measured. At the conclusion of the recovery period, guanethidine was added to the left renal artery infusion so as to deliver 0.5 mg/min for the remainder of the study. Fig. 1 ) increased significantly (P < .Ol) f rom both kidneys in groups 1 and 11 following saline loading. After left renal nerve stimulation, sodium excretion from the left kidney in group I was significantly reduced (P < .0X), whereas sodium excretion from the left kidney in group 11 continued to increase. Sodium excretion from the right kidney in groups 1 and 11 continued to rise during the left renal nerve stimulation period showing that there was no important spread of stimulation to the right kidney. C1, (Fig. 2) of both kidneys was not significantly altered in groups I and 11 following saline loading. After left renal nerve stimulation, C In of the left kidney in group 1 was significantly reduced (P < -OOl), whereas C1, of the left kidney in group 11 was unchanged.
C1, of the right kidney in both groups I and 11 was unchanged during the left renal nerve stimulation period. TRPF (Fig. 3) of the left kidney was not significantly altered in groups 1 and 11 following saline Ioading. &AH of the right kidney was not significantly altered in groups 1 and 11 following saline loading, After left renal nerve stimulation, TRPF of the left kidney in group 1 was significantly reduced (P < .OOl), whereas TRPF of the left kidney in -eproub 11 was unchanged.
C PAH of the ri,ght kidney in ,c~ub.c Z and ZZ was unchanged during the left renal nerve stimuEPAn in groups Z and ZZ; there was no change in the left ation period. Left kidney ErAn data for both groups Z and renal nerve stimulation period. ZZ are shown in Table 1 . Saline loading resulted in a slight
In group Z (Fig. 4) the percentage distribution of intrabut significant (P < .OOl for both) decrease in left kidney renal blood flow to Ci and Cs in the left kidney was sig-nificantly reduced (P < .Ol and P < .05, respectively) during the left renal nerve stimulation period as compared to the control period. No changes in intrarenal distribution of blood flow were seen in the right kidney.
In group II (Fig. 5 ) no changes in intrarenal distribution of blood flow were seen in the left or right kidney during the left renal nerve stimulation period as compared to the control period* In group W studies, the preguanethidine data confirm the results of the group III studies in that left kidney UNaV (Fig. 10) The group 111 data clearly show that there is a level of direct renal nerve stimulation which can increase tubular sodium reabsorption without affecting glomerular filtration rate or renal blood flow. The cross-circulation studies of Gill and Casper (7) also showed that there is a level of renal nerve activity which can increase tubular sodium reabsorption but is not sufficient to decrease glomerular filtration rate. Cant and Vander (4) infused norepinephrine, the neurotransmitter released on sympathetic nerve stimulation, into kidneys at a dose that reduced total renal blood flow by less than 10 % and did not alter intrarenal distribution of blood flow or glomerular filtration rate. A significant reduction in urinary sodium excretion was observed; it was suggested that norepinephrine directly increases tubular sodium transport.
In the anesthetized dog, in which a certain degree of renal sympathetic nerve activity might be presumed to be present, intrarenal infusion of guanethidine resulted in an increase in sodium excretion without a change in glomerular filtration rate or effective renal plasma flow (20). This effect was attributed to a direct effect of renal sympathetic nerves on tubular sodium transport which was blocked by guanethidine. 
